A Lymnaea stagnalis gene, with sequence similarity to that of mammalian beta 1-->4-galactosyltransferases, encodes a novel UDP-GlcNAc:GlcNAc beta-R beta 1-->4-N-acetylglucosaminyltransferase.
A cDNA encoding a novel glycosyltransferase, that may be involved in a variant pathway for the synthesis of complex type oligosaccharide chains, was cloned from the pond snail Lymnaea stagnalis. By heterologous hybridization, using bovine beta 1-->4-galactosyltransferase cDNA as probe, a genomic clone from a snail library was isolated. This genomic clone was subsequently used to clone the corresponding cDNA from a prostate gland library. The isolated cDNA encodes a polypeptide of 490 amino acids with a type II membrane protein topology typical for glycosyltransferases. The carboxyl-terminal part, encoding the putative catalytic domain, reveals considerable sequence similarity with the corresponding region of mammalian beta 1-->4-galactosyltransferases, suggesting an evolutionary relationship. Expression of this cDNA in COS cells and insect cells revealed that the encoded enzyme transfers GlcNAc, rather than Gal or GalNAc, from the corresponding nucleotide sugars to several beta-N-acetylglucosaminides. Structural characterization by 1H NMR spectroscopy of products formed in vitro demonstrated that the enzyme can be identified as a UDP-GlcNAc:GlcNAc beta-R beta 1-->4-N-acetylglucosaminyl-transferase. A new family of glycosyltransferases has hereby been discovered, consisting of enzymes that act on acceptor substrates with a terminal beta-linked GlcNAc residue and establish a beta 1-->4-linkage, but have a different nucleotide sugar requirement.